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(57) ABSTRACT

An elevator with a brake device may be configured to
provide a variable brake force, from a minimum brake force
up to a maximum brake force (Vmax). The brake device may
include a first energy store that provides the maximum brake
force and a second energy store that provides an adjustable
counterforce. The adjustable counterforce may be directed
in an opposed manner with respect to the maximum brake
force provided from the first energy store. Further, the
variable brake force may amount to a diflerence between the
maximum brake force and the adjustable counterforce. In
some cases, the first energy store may comprise a compres-
sion spring for providing the maximum brake force.

21 Claims, 9 Drawing Sheets
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ELEVATOR WITH A BRAKE DEVICE

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s a U.S. National Stage Entry of Inter-
national Patent Application Serial Number PCT/EP2015/
074757, filed Oct. 26, 20135, which claims priority to Ger-
man Patent Application No. DE 10 2014 116 281.1 filed
Nov. 7, 2014, the entire contents of both of which are
incorporated herein by reference.

FIELD

The present disclosure generally relates to elevators with
brake devices, including service brakes and safety catch
devices.

BACKGROUND

Service brakes and safety catch devices are absolutely
necessary in elevators, which service brakes and safety catch
devices reliably decelerate the car of the elevator to a
standstill 1n the case of excessive speed and/or uncontrolled
travel movements.

Service brakes of this type can act, for example, on a
traction sheave of the elevator or can be arranged on the car
of the elevator and can act on the guide rails.

A brake device preferably produces a constant brake force
which 1s usually set 1n such a way that the car which 1s
loaded with a nominal load 1s braked with a deceleration of
from 0.8 to 1 g for safety catch devices and from 0.3 to 0.5
g for service brakes.

In order to minimize the risk of mjury to elevator pas-
sengers during a brake operation of the car, the brake
deceleration of the brake device can be limited by way of
setting, for example by way of controlling or regulating.
Since the brake deceleration of the car 1s dependent on the
car weight and the loading of the car, the brake force should
be adapted to the loading of the car. With increasing com-
plexity, a brake device of this type still has to ensure the
required degree of safety. It 1s one safety requirement that
the brake device operates according to the closed circuit
principle (active when switched on). However, the closed
circuit principle requires a continuous feed of energy 1nto an
actuator system of the brake device. This leads to an
increased energy consumption of the brake device.

If, 1n contrast, the brake device operates according to the
open circuit principle, an energy store 1s required which
provides the energy which 1s required for closing the brake
device 1f an energy supply of the brake device 1s interrupted.
Since a regulation of the brake force 1s associated with a
high energy requirement, great energy quantities have to be
provided. This leads to a brake device with a complex
construction.

The brake lining, 1n particular the coeflicient of friction
between the brake lining and the guide rail or the traction
sheave, has a further decisive influence on the brake force.
A change 1n the coellicient of friction has a direct action on
the brake force and on the deceleration which 1s set. If a
brake force correction upon a change in the coeflicient of
friction 1s not provided, this has the consequence that the
brake force either increases and the car 1s decelerated to a
more pronounced eflect, or else the brake force decreases if,
for example, o1l 1s situated on the guide rail and the car then
cannot come to a standstill.
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Furthermore, brake devices, in particular brake linings
which are frequently used 1n a service brake, are subject to
wear.

A brake device on the car can comprise two brake units
which act in each case on one of two guide rails. The two
brake units of the brake device are connected rigidly (posi-
tively) to one another via a shaft. This has the consequence
that first of all the same brake forces act on guide rails which
are arranged on the two sides of the car. As a result of
tolerances, guide rail condition or diflerent contamination,
however, different brake forces can act on the two sides of
the car on account of the abovementioned wear processes
and can additionally load the car by way of a torque which
1s set as a result.

EP 2 038 262 B1 has disclosed a brake device for braking
a car of an elevator system, which comprises a pawl which
can be adjusted between two operating positions. In the first
operating position, the pawl 1s connected to a brake module
in such a way that a release force 1s transmitted from the
pawl to the brake module. In the first operating position, the
width of the air gap between the brake module and the
device can be set by way of regulation of the release force,
in order to set the brake force in this way. In the second
operating position, an emergency brake operation of the car
takes place, by the pawl being disconnected from the brake
module.

There 1s a need for an elevator with a brake device, the
brake device providing a brake force of a magnitude which
can be set and 1s therefore adapted to the respective oper-
ating situation, and which brake device has a simple con-
struction.

BRIEF DESCRIPTION OF THE FIGURES

FIG. 1 1s a diagrammatic view of an example elevator
with a brake device.

FIG. 2 1s a diagrammatic view of an example brake
device.

FIG. 3 1s a diagrammatic view showing further detail of
the example brake device of FIG. 2.

FIG. 4 1s a diagrammatic view of showing still further
details of the example brake device of FIG. 3.

FIG. 5 1s a diagrammatic sectional view through another
example brake device in an open state.

FIG. 6 1s a schematic view of the brake device of FIG. 5
in a closed state.

FIG. 7 1s a schematic view of the brake device of FIG. 5
in the closed state such that the brake device provides a
maximum brake force via a first triggering path.

FIG. 8 1s a schematic view of the shows the brake of FIG.
5 1n the closed state such that the brake device provides a
maximum brake force via a second triggering path.

FIG. 9 1s a schematic sectional view of yet another
example brake device in an open state.

DETAILED DESCRIPTION

Although certain example methods and apparatus have
been described herein, the scope of coverage of this patent
1s not limited thereto. On the contrary, this patent covers all
methods, apparatus, and articles of manufacture fairly fall-
ing within the scope of the appended claims either literally
or under the doctrine of equivalents. Moreover, those having
ordinary skill in the art will understand that reciting ‘a’
clement or ‘an’ element 1n the appended claims does not
restrict those claims to articles, apparatuses, systems, meth-
ods, or the like having only one of that element, even where
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other elements 1n the same claim or different claims are
preceded by “at least one” or similar language. Similarly, 1t
should be understood that the steps of any method claims
need not necessarily be performed in the order in which they
are recited, unless so required by the context of the claims.
In addition, all references to one skilled in the art shall be
understood to refer to one having ordinary skill in the art.

The elevator according to the invention comprises a brake
device, i particular a service brake and/or safety catch
device, the brake device being configured for providing a
variable brake force from a minimum brake force up to a
maximum brake force. In order to provide the variable brake
force, a first energy store 1s provided for providing the
maximum brake force, and a second energy store 1s provided
for providing an adjustable counterforce which 1s directed 1n
an opposed manner with respect to the maximum brake
force. Here, the variable brake force 1s the difference of the
maximum brake force and the adjustable counterforce.

The mvention 1s based on the finding that a brake force of
adjustable magnitude and therefore a variable brake force
can be provided in a particularly simple way by way of
subtractive superimposition ol the maximum brake force
and the provided adjustable counterforce. In this way, a
brake device with a simple construction 1s provided, by way
of which brake device a variable brake force can be provided
in normal operation and a maximum brake force can be
provided 1n the case of an emergency.

In one advantageous refinement of the invention, the first
energy store comprises a compression spring for providing
the maximum brake force. By way of this, a brake device
with a particularly simple construction 1s provided.

In one advantageous refinement of the invention, the
second energy store comprises a counter-spring for provid-
ing the adjustable counterforce. A brake device with a
particularly simple construction 1s also provided by way of
this.

In one advantageous refinement of the invention, an
adjusting element 1s provided such that 1t interacts with the
second energy store for setting the adjustable counterforce.
In this way, the magnitude of the adjustable counterforce can
be set by way of the adjusting element in normal operation,
whereas, 1n the case of an emergency, the adjusting element
1s mnactive and the maximum brake force 1s provided.

In one advantageous refinement of the ivention, the
adjusting element comprises an actuator for loading and
unloading the second energy store. In this way, by way of
actuation of the actuator, the second energy store, for
example the counter-spring, can be loaded by way of stress-
ing with brake energy and can be unloaded by way of
relieving. The magnitude of the adjustable counterforce can
thus be set. A brake device with a particularly simple
construction 1s also provided by way of this.

In one advantageous refinement of the invention, the
actuator of the adjusting element 1s configured as a hollow
shaft drive. By way of this, a brake device with particularly
compact dimensions 1s provided, which brake device occu-
pies a particularly small amount of installation space.

In one advantageous refinement of the invention, a first
triggering path and a second triggering path are provided for
triggering the brake device. The brake device provides the
variable brake force 1n the case of an active first triggering,
path, and the brake device provides the maximum brake
force 1n the case of an active second triggering path. Here,
a triggering path 1s understood to mean a signal running path
of a control signal for controlling the brake device, which
control signal passes through a plurality of components of
the brake device. Here, the first and the second triggering

10

15

20

25

30

35

40

45

50

55

60

65

4

path run parallel to one another at least in sections and
therefore form two alternatives for triggering the brake
device. By way of the provision of the second triggering
path which 1s safety-relevant in contrast to the first trigger-
ing path, merely the energy which 1s required for operating
the second triggering path has to be provided for the case
where the energy supply i1s interrupted. Here, the energy
requirement for the second triggering path of considerably
simpler construction 1s lower, which permits a simpler
construction. Therefore, the energy requirement which 1s
reduced by way of the second triggering path leads to a
simpler construction of the brake device which provides an
adjustable brake force.

In one advantageous refinement of the invention, a trig-
gering element 1s provided for activating the second energy
store 1n the case of an active, second triggering path, the
second energy store being decoupled from the first energy
store after activation of the second energy store. After
activation of the second energy store, the adjustable coun-
terforce 1s therefore decoupled from the energy store. A
change from the first triggering path to the second triggering
path can be brought about by way of the triggering element,
in which change the second energy store 1s activated, with
the result that an adjustable counterforce no longer acts,
which reduces the maximum brake force which 1s provided
by the brake energy store. Therefore, the brake device has a
particularly simple construction.

In one advantageous refinement of the invention, a clutch
1s provided as triggering element. The clutch can provide a
force-transmitting connection via a positively locking con-
nection or irictionally locking connection. A change from
the first triggering path to the second triggering path and, at
the same time, an activation of the displacement-force
converter are possible 1n a particularly simple way by way
of the clutch. Thus, the clutch fulfills a dual function. This
simplifies the construction of the brake device. Furthermore,
the clutch can be configured in such a way that energy 1s
required only for opening the clutch. This once again
reduces the energy requirement.

In one advantageous refinement of the invention, the first
triggering path 1s assigned a regulator for setting the variable
brake force. Therefore, a brake force can be provided which
corresponds to the loading state and/or wear state of the
brake device of the car. It can thus be ensured, for example,
that the deceleration does not exceed a defined value, for
example from 0.8 to 1 g, even in the case of a car which 1s
loaded only slightly. Therefore, the risk of injury to elevator
passengers during a brake operation of the car 1s minimized.
Moreover, the wear state can be taken into consideration
during operation. Furthermore, 1n the case of a brake device
which acts on both sides of the car, the mechanical loading
of the car by way of a torque can be reduced.

In one advantageous refinement of the invention, the first
triggering path 1s configured so as to operate according to the
open circuit principle. Here, the open circuit principle 1s
understood to mean that the brake device 1s open or released
if a brake control signal which 1s not equal to zero 1s present,
such as an electric current or an electric voltage. Therefore,
the first triggering path which provides the brake force of
desired magnitude can be of particularly energy-eflicient
configuration. The brake device can therefore provide a
variable brake force which can be set by way of controlling
or regulating, 1n energy-eflicient operation.

In one advantageous refinement of the invention, the
second triggering path 1s configured so as to operate accord-
ing to the closed circuit principle. Here, the closed circuit
principle 1s understood to mean that the brake device 1s open
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or released 11 a brake control signal which 1s equal to zero
1s present, such as an electric current or an electric voltage.
Theretfore, the second triggering path which provides the
maximum brake force can meet safety-relevant require-
ments 1 energy-eilicient operation.

In one advantageous refinement of the invention, the
brake device comprises a selif-locking gear mechanism for
setting the variable brake force, which gear mechanism 1s
assigned to the first triggering path. The self-locking gear
mechanism can be, for example, a spindle mechanism. In
this way, additional energy 1s necessary only to set the
variable brake force, but not to maintain a set brake force
value. Therefore, the energy requirement of the brake device
1s once again reduced.

Further advantages and refinements of the invention result
from the description and the appended drawing.

It goes without saying that the features which are men-
tioned 1n the above text and are still to be explained 1n the
following text can be used not only in the respectively
specified combination, but rather also 1n other combinations
or on theiwr own, without departing from the scope of the
present mvention.

FIG. 1 diagrammatically shows one preferred embodi-
ment of an elevator according to the mvention which 1s
denoted overall by the designation 2.

The elevator 2 comprises a car 4 for transporting persons
and/or loads, which car 4 can be moved 1n or counter to the
direction of gravity g in an elevator shaft along two guide
rails 6a, 66 which run parallel to one another. In a deviation
from the present embodiment, however, the car 4 can, for
example, also be capable of being moved along a single
guide rail.

A drive 50 which 1s configured as a traction sheave drive
in the present embodiment 1s provided for moving the car 4.
Here, the car 4 can comprise a cabin and a safety frame (both
not shown). According to the present embodiment, the drive
50 comprises a suspension means 8, such as suspension
ropes, which 1s fastened to the top side of the car 4. The
suspension means 8 runs on a traction sheave 12 which can
be driven in a motorized manner by means of a motor (not
shown), 1n order to move the car 4. At the other end which
lies opposite the car 4, a counterweight 10 1s fastened
according to the present embodiment, which counterweight
10 reduces the expenditure of force for moving the car 4 by
way of weight equilibrium. In a deviation from the present
embodiment, however, another drive can also be used, such
as, for example, a linear drive.

In order to brake the car 4 to a standstill, for example
when excess speeds and/or uncontrolled driving movements
of the car 4 occur, a brake device 14 is provided which 1s
configured in the present embodiment as a service brake
and/or safety catch device and 1s arranged on both sides of
the car 4, with the result that the brake device 14 acts on the
two guide rails 6a and 6b.

FIG. 2 shows the brake device 14 1n detail.

According to the present embodiment, the brake device
14 comprises a regulator 16, an adjusting element 18, a
brake unit 20, a comparison umt 22 and an emergency
triggering means 24.

According to the present embodiment, the brake device
14 1s released electrically. As an alternative, the brake device
can also be released hydraulically or pneumatically.

In normal operation, a setpoint value SW for the decel-
eration 1s fed to the brake device 14 in a manner which 1s
dependent on the degree of loading of the car 4. The setpoint
value SW 1s compared with a measured actual value IW of
the deceleration, and the difference, that i1s to say the
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regulating deviation, 1s fed to the regulator 16 which deter-
mines an actuating variable ST 1n a manner which 1s based
on said difference between the setpoint value SW and the
actual value IW.

The actuating variable ST 1s fed to the adjusting element
18 which transmits a first control signal 31 to the brake unit
20 for providing a variable brake force V between a mini-
mum brake force and a maximum brake force Vmax. The
value of the mimimum brake force can also be zero. There-
fore, a first triggering path I of the brake device 14 is active
in normal operation, the first triggering path I comprising the
regulator 16 and the adjusting element 18 according to the
present embodiment. Theretfore, the regulating deviation 1s
fed as an mput to the first triggering path I, and the first
control signal 51 actuates the brake unit 20 as an output.

In order to ensure safe operation of the elevator 2 1n the
case ol a failure of the energy supply of the elevator 2 and
an associated failure, for example, of the regulator 16 or the
adjusting element 18, a second triggering path II 1s provided.

In order to activate the second triggering path II, the
difference of the setpoint value SW and the actual value IW
1s compared with a predefined limit value by the comparison
unmit 22. To this end, the comparison unit 22 can comprise a
comparator. If the difference exceeds the predefined limat
value, an impermissible excess speed of the car 4 1s 1ndi-
cated.

Upon this, an emergency triggering signal NA 1s gener-
ated by the comparison unit 22 and 1s transmitted to the
emergency triggering means 24. The emergency triggering
means generates a second control signal S2 which 1s trans-
mitted to the brake unit 20 for providing the maximum brake
force Vmax. Therefore, a second triggering path II 1s active
in the case of a fault, the second triggering path II compris-
ing the comparison unit 22 and the emergency triggering
means 24 according to the present embodiment. Therefore,
the diflerence of the setpoint value SW and the actual value
IW 15 fed as an mput to the second triggering path 11, and the
second control signal S2 actuates the brake unit 20 as an
output.

In order to ensure reliable operation of the brake device
14, for example 1n the case of an mterruption of the energy
supply of the elevator 2, the brake device 14 comprises a
bufler battery (not shown) which supplies components of the
brake device 14, such as, for example, the comparison unit
22, with electric energy.

Theretfore, the brake unit 20 can be actuated in normal
operation via the first triggering path I and, 1n the case of a
fault, via the second triggering path II, 1n order to provide a
brake force. Here, the variable brake force V, a regulated
brake force according to the present embodiment, 1s pro-
vided via the first triggering path I, whereas the maximum
brake force Vmax 1s provided via the second triggering path
II.

The first triggering path I 1s therefore not satety-relevant,
whereas the second triggering path II 1s safety-relevant.
Therefore, only the components of the second triggering
path II are to be designed and checked 1n a safety-relevant
mannet.

In a deviation from the present embodiment, a control of
the variable brake force V can also be provided instead of a
regulation of the brake force.

FIG. 3 shows the construction of the adjusting element 18
and the brake unit 20 of the brake device 14 1n detail.

According to the present embodiment, the adjusting ele-
ment 18 comprises an actuator 26 and a gear mechanism 28
which 1s connected on the input side to the actuator 26. The
actuator 26 can be an electric motor. As an alternative, the
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actuator can also be a hydraulic or pneumatic cylinder. The
gear mechanism 28 can be a selif-locking gear mechanism,
such as, for example, a spindle mechanism.

A displacement-force converter 30 of the brake unit 20 1s
connected on the output side to the gear mechanism 28.
Furthermore, according to the present embodiment, the

brake unit 20 comprises a clutch 32, a first energy store 34
and a brake 36.

The displacement-force converter 30 can comprise an
clastic element, such as, for example, a spring, which
converts a displacement change into a force change. Here,
the displacement change 1s provided by the adjusting ele-
ment 18 by way of the actuator 26 and the gear mechanism
28. Here, a seli-locking configuration of the gear mechanism
28 brings 1t about that relieving of the elastic element does
not take place 1n the case of deactivation of the adjusting
clement 18, for example on account of an interruption of the
energy supply of the elevator 2, but rather the elastic element
maintains 1ts shape.

In the case of a change from the first triggering path I to
the second triggering path II, the clutch 32 decouples the
adjusting element 18 from the displacement-force converter
30 and releases brake energy, as will be described later.

The first energy store 34 provides the maximum brake
force Vmax, as will likewise be described later.

Depending on whether 1t 1s triggered via the first trigger-
ing path I or the second triggering path II, the brake 36
provides the vanable brake force V or the maximum brake
force Vmax.

FIG. 4 shows further details of the displacement-force
converter 30, the first energy store 34 and the brake 36 of the
brake device 2.

According to the present embodiment, the displacement-
force converter 30 1s assigned a second energy store 48.
According to the present embodiment, the second energy
store 1s a counter-spring. The first energy store 34 comprises
a compression spring 46. Furthermore, FIG. 4 shows that the
brake 36 comprises two brake limngs 38a, 385 which act on
both sides on the guide rail 6a or 6b.

FIG. 5 diagrammatically shows a section through a first
embodiment of the brake device 14 with the brake 36 1n the
open state.

It can be seen that the adjusting clement 18 with the
actuator 26 (shown 1n FIG. 4) and the gear mechanism 28 1s
arranged between the displacement-force converter 30 and
the first energy store 34.

Theretfore, the first energy store 34 1s connected with its
first end to the brake lining 38a¢ 1n a force-transmitting
manner, whereas the second end of the brake energy store 34
1s connected to the brake housing 44 1n a force-transmitting
manner. Therefore, the brake device 14 1s mounted on the
car 4 1n a floating manner. A second end of the adjusting
clement 18 1s connected to a first end of the displacement-
force converter 30 1n a force-transmitting manner.

Furthermore, 1t can be seen using FIG. 5 that a second end
of the displacement-force converter 30 1s connected to a first
end of the clutch 32 1n a force-transmitting manner. The
second end of the clutch 32 1s 1 engagement with a
triggering shait 42 of the brake device 14, which triggering
shait 42 1s 1n turn connected with 1ts front end to the brake
lining 38a.

Furthermore, a stop device 40 1s arranged parallel to the
displacement-force converter 30, which stop device 40 lim-
its the movement of the clutch 32 in relation to the adjusting
clement 18, caused by way of stressing or relieving of the
displacement-force converter 30.
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The first energy store 34 provides the maximum brake
force Vmax, whereas the second energy store 48 provides
the adjustable counterforce Vg which reduces the maximum
brake force Vmax. The adjustable counterforce Vg can
assume values from the minimum brake force up to the
maximum brake force Vmax, it also being possible for the
minimum brake force to be zero. Therefore, the maximum
brake force Vmax and the adjustable counterforce Vg are
superimposed 1n a subtractive manner.

FI1G. 6 shows that, 1n order to set the variable brake force
V, for example according to the comparison of the setpoint
value SW and the actual value IW, the adjusting element 18
can be moved along the direction of extent of the triggering
shaft 42 by way of the actuator 26 and the gear mechanism
28, after the brake linings 38a, 385 have been brought into
contact with the guide rail 6a, 65. Here, the first triggering
path I 1s active.

On account of the active clutch 32 which 1s 1n engagement
with the triggering shait 42, the adjusting clement 18 1s
moved 1n the arrow direction A, which brings about reliev-
ing of the counter-spring by way of unloading of the second
energy store 48. The consequence of this displacement
change 1s that the counter-spring of the second energy store
48 provides a reduced adjustable counterforce Vg, with the
result that the variable brake force V which acts 1s increased.
If, 1n contrast, the adjusting element 18 1s moved counter to
the arrow direction A, this brings about stressing of the
counter-spring by way of loading of the second energy store
48. The consequence of this displacement change 1s that the
counter-spring of the second energy store 48 provides an
increased adjustable counterforce Vg, with the result that the
variable brake force V which acts 1s decreased.

FIG. 7 shows that the movement of the adjusting element
18 1n the arrow direction A 1s limited by the stop device 40.
In this situation, the counter-spring of the second energy
store 48 does not provide an adjustable counterforce Vg,
with the result that the brake device 14 provides the maxi-
mum brake force Vmax.

FIG. 8 shows the brake device 14 1n the case of a fault
after failure of the energy supply and an associated failure,
for example, of the regulator 16 or the adjusting element 18
and the occurrence of an excess speed. Here, the second
triggering path II 1s active.

The clutch 32 1s hereupon deactivated by the triggering
clement 24, with the result that the clutch 32 1s no longer 1n
engagement with the triggering shaft 42. Therefore, the
counter-spring of the second energy store 48 1s decoupled
from the adjusting element 18 by way of releasing. There-
fore, no adjustable counterforce Vg which reduces the
maximum brake force Vmax of the brake energy store 34 1s
provided, with the result that the brake device 14 provides
the maximum brake force Vmax.

In order to transfer the brake device 14 into normal
operation again aiter the fault has been eliminated, the
adjusting element 18 1s activated. As a result, the counter-
spring of the second energy store 48 1s relieved again.
Moreover, the stop device 40 1s also driven until the clutch
32 latches on the triggering shaft 42 again at the position
which 1s shown i FIG. 5. Furthermore, the adjusting
clement 18 1s activated, with the result that the adjusting
clement 18 operates counter to the compression spring 46 of
the brake energy store 34, 1n order thus to release the brake
linings 38a, 386 from the gwde rail 6a or 6b5. The brake
device 14 can then be operated 1n normal operation again.

FIG. 9 diagrammatically shows a section through the
brake device 14 in the open state according to a further
embodiment.
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The brake device 14 and its components, namely the
adjusting element 18, the first energy store 34 in the form of
a compression spring 46, the displacement-force converter
30, the second energy store 48 in the form of a counter-
spring, the clutch 32 and the stop device 40 and the brake
linings 38a, 38, are recerved 1n a housing 44. Here, the
actuator 26 1s configured as a hollow shaft drive and is 1n
engagement with the triggering shaft 42. According to this
embodiment, the clutch 32 can bring about a transmission of
force by way of a irictionally locking connection, which
permits particularly rapid activation of the brake 36.

What 1s claimed 1s:

1. An elevator comprising a brake device configured to
provide a variable brake force from a minimum brake force
up to a maximum brake force, the brake device comprising;:

a first energy store configured to provide the maximum
brake force;

a second energy store configured to provide an adjustable
counterforce that 1s directed in an opposed manner with
respect to the maximum brake force, wherein the
variable brake force amounts to a difference between
the maximum brake force and the adjustable counter-
force;:

a first triggering path;

a second triggering path for triggering the brake device,
wherein the brake device provides the variable brake
force when the first triggering path 1s active, wherein
the brake device provides the maximum brake force
when the second triggering path 1s active; and

a triggering element configured to activate the first energy
store when the second triggering path 1s active, wherein
the first energy store i1s decoupled from the second
energy store alter activation of the first energy store.

2. The elevator of claim 1 wherein the first energy store
comprises a compression spring for providing the maximum
brake force.

3. The elevator of claim 1 wherein the second energy store
comprises a counter-spring for providing the adjustable
counterforce.

4. The elevator of claim 1 further comprising an adjusting,
clement that interacts with the second energy store to set the
adjustable counterforce.

5. The elevator of claim 4 wherein the adjusting element
comprises an actuator for loading and unloading the second
energy store.

6. The elevator of claim 3 wherein the actuator 1s con-
figured as a hollow shaft drive.

7. The elevator of claim 1 wherein the triggering element
comprises a clutch.

8. The elevator of claim 1 wherein the first triggering path
1s associated with a regulator that sets the variable brake
force.

9. The elevator of claim 1 wherein the first triggering path
1s configured to operate according to an open circuit prin-
ciple.

10. The elevator of claim 1 wherein the second triggering
path 1s configured to operate according to a closed circuit
principle.

11. The elevator of claim 1 wherein the brake device
comprises a self-locking gear mechanism for setting the
variable brake force, wherein the self-locking gear mecha-
nism 1s associated with the first triggering path.

12. A brake device for an elevator, the brake device being
configured to provide a variable brake force from a mini-
mum brake force up to a maximum brake force, the brake
device comprising:
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a first energy store configured to provide the maximum
brake force;

a second energy store configured to provide an adjustable
counterforce that 1s directed 1n an opposed manner with
respect to the maximum brake force, wherein the
variable brake force amounts to a diflerence between
the maximum brake force and the adjustable counter-
force;

a first triggering path;

a second triggering path for triggering the brake device,
wherein the brake device provides the variable brake
force when the first triggering path 1s active, wherein
the brake device provides the maximum brake force
when the second triggering path 1s active; and

a triggering element configured to activate the first energy
store when the second triggering path 1s active, wherein
the first energy store i1s decoupled from the second
energy store alter activation of the first energy store.

13. The brake device of claim 12 wherein the first energy
store comprises a compression spring for providing the
maximum brake force.

14. The brake device of claim 12 wherein the second
energy store comprises a counter-spring for providing the
adjustable counterforce.

15. The brake device of claim 12 further comprising an
adjusting element that interacts with the second energy store
to set the adjustable counterforce.

16. The brake device of claim 15 wherein the adjusting
clement comprises an actuator for loading and unloading the
second energy store.

17. The brake device of claim 16 wherein the actuator 1s
configured as a hollow shaft drive.

18. The brake device of claim 12 wherein the triggering
clement comprises a clutch.

19. The brake device of claim 12 wherein the first
triggering path 1s associated with a regulator that sets the
variable brake force.

20. An elevator comprising a brake device configured to
provide a variable brake force from a mimmimum brake force
up to a maximum brake force, the brake device comprising;:

a first energy store configured to provide the maximum
brake force;

a second energy store configured to provide an adjustable
counterforce that 1s directed 1n an opposed manner with
respect to the maximum brake force, wherein the
variable brake force amounts to a difference between
the maximum brake force and the adjustable counter-
force;

a first triggering path;

a second triggering path for triggering the brake device,
wherein the brake device provides the variable brake
force when the first triggering path 1s active, wherein
the brake device provides the maximum brake force
when the second triggering path 1s active; and

a triggering element configured to activate the first energy
store when the second triggering path 1s active, wherein
the first energy store 1s decoupled from the second
energy store after activation of the first energy store;

wherein the triggering element comprises a clutch.

21. A brake device for an elevator, the brake device being
configured to provide a variable brake force from a mini-
mum brake force up to a maximum brake force, the brake
device comprising:

a first energy store configured to provide the maximum

brake force:

a second energy store configured to provide an adjustable
counterforce that 1s directed in an opposed manner with
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respect to the maximum brake force, wherein the
variable brake force amounts to a diflerence between
the maximum brake force and the adjustable counter-
force;

a first triggering path;

a second triggering path for triggering the brake device,
wherein the brake device provides the variable brake
force when the first triggering path 1s active, wherein
the brake device provides the maximum brake force
when the second triggering path 1s active; and

a triggering element configured to activate the first energy
store when the second triggering path 1s active, wherein
the first energy store 1s decoupled from the second
energy store after activation of the first energy store;

wherein the triggering element comprises a clutch.
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